Recall that for a map h: (M, g) -• (N, g') , the energy density of h is given by Hence for XJGΩ^, any minimal geodesic joining x any y must lie inside Ω^+ 1 . In order to apply some results of heat kernels in [C-L-Y] , for each k we construct a complete manifold (M^, g k ) so that (i) Ωfc c Amandin Ω^, g k = g; (ii) the complement of a compact neighborhood of Ω^ in M k is isometric to dΩ^ x [0, oo).
This can be done by considering the exponential map on the normal bundle of dΩ k . Note that the curvature tensor of M k and its covariant derivatives are uniformly bounded, and the injectivity radius of M k is also bounded away from 0. The following result is from [C-L-Y]: LEMMA 
For any T > 0, there exists a constant C\ > 0 depending on M k and T and another constant Cι > 0 depending only on m, such that if H k (x, y, t) is the heat kernel of M k and if \DιH k \ denotes the norm of the Ith covariant derivatives of H k (x, y, t), then

\D,H t \( X , y, ,) < C.rWJβp (-
in Ω^ and
for all x, y € M k , and 0< t <T, where r k is the distance function ofM k .
Let r{x, y) be the distance function of M, then by the choices of Ωfc and the construction of M k , we have r(x, y) -r k {x, y) for all x,y €Ω fc _!.
Let h G C°° (M, N) . By [H] , for each k, there exists a unique solution yjt of (1.4) LEMMA 1.3. For any T > 0, and for any compact set K cc Ω c M, there exists a constant C > 0 and an integer fc 0 > 0 ^<^ *Λaί if k > k 0 , then e(f k )(x, t) < C(E(h) + sup Ω e{h)) for all (x, t) eKx [0, T] and e(f k )(x, t) <CE(h) for all xeK,2T>t>T.
Proof. Obviously, it is sufficient to consider K which is of the form B x {^) such that R is less than the injectivity radius of x, where B x (r) is the geodesic ball of radius r with center at x. Choose k® large enough so that B X (R) c Ω^ for all k > ko -1. By the computation in [E-S], using the fact that N has non-positive curvature, there exists a constant C\ independent of k such that for k > k 0
Since R < injectivity radius of x, so we can find a smooth function 
where Δ^ is the Laplace-Beltrami operator of Proof of Theorem 1.1. Let fa be the sequence of maps as in Lemma 1.3. By Lemmas 1.3 and 1.4, we can find a subsequence of fa, which we also denote by fa, such that fa together with their first and second derivatives with respect to the space variable, first derivative with respect to the time variable, converge uniformly on compact subsets of M x (0, oo) to some / and its derivatives. Obviously / is a solution of the heat flow in (1.1) on ¥x(0,oo). In order to prove that lim^o/(* > 0 = h(x), note that for any x e M, and T > 0, by [L-S-U, p. 204] and Lemma 1.3, there exists 1 > a > 0, C > 0 and a positive integer ko such that for k>ko, 0 < t < T, Hence / is in fact a solution of (1.1). The proof of Theorem 1.1 is then completed.
Properties of solutions of (1.1).
Let us first prove a uniqueness theorem for the solutions of (1.1). We need a maximum principle which is a variant of a theorem in [K-L]. 
4(2ι/-j)'
where r(p, y) is the distance between p and y, and 0 <s < η. It is easy to check (2.1) |Vg| 2 + |i = 0 onMx(0,η).
GUOJUN G. LIAO AND LUEN-FAI TAM
For K > 0, let f κ = max{min(/, K), 0}. Hence (o, iff(x,ή<0. fx is uniformly Lipschitz on any compact subset of M x (0, T). For 0<t < T, let M t = {xeM\f(x,t)>0}. Also we have (2.14)
Let φ be a smooth funciton on M with compact support. By (2.13) and (2.14), for any ε>0, Proof. By the construction of u and the result in [H, p. 135] , we have E(u(-9 t)) < E(h) < oo for all t > 0. By Theorem 2.4, we can conclude that E(u (-, t) Proof, Using Corollary 2.6, as in Lemma 1.3 one can prove that for any R > 0 there exists a constant C which is independent of t such that e(u)(x, t) < C for all x e B P (R) and for all t. As in Lemma 1.4, one can show that there exists tj -> oo such that the sequence of maps Vj(x, t) = u(x 9 tj + t) from Mx [0, 1] to N converge together with their first and second derivatives in the space variable and the first derivative of the time variable uniformly on B P {R) x [0, 1] for any R > 0. By Theorem 2.4 and the fact that u is a solution of (1.1), the result follows. D REMARK 2.8. UQQ in the above theorem is homotopic to h on compact subsets.
